Objectives: The evidence for the effectiveness of interventions targeting acute low back pain (LBP) is suboptimal. It is difficult to identify those patients who are more likely to develop chronic pain and disability after an acute episode of LBP. These shortcomings may be attributed to considering LBP as one homogenous condition.
| INTRODUCTION
The management of low back pain (LBP) varies widely at the initial point of consultation, from guidelines recommending a delay in the referral to physical therapy for several weeks (Koes et al., 2010; Murphy, van Teijlingen, & Gobbi, 2006) to management including relative rest, activity modification, nonsteroidal anti-inflammatory drugs, patient education, imaging, and referrals including physical therapy (Luo, Pietrobon, & Hey, 2004; O'Neill & Kuder, 2005; Patrick, Emanski, & Knaub, 2014; Rainville, Carlson, Polatin, Gatchel, & Indahl, 2000) .
Despite the availability of wide varieties of interventions, the evidence for the effectiveness of these management approaches are suboptimal having small effect sizes compared with placebo or alternative therapies (Chou & Huffman, 2007; Rubinstein et al., 2010; van Middelkoop et al., 2011; van Tulder, Koes, & Malmivaara, 2006) . One of the reasons for poor effectiveness was attributed to the tendency of the clinicians and researchers to treat non-specific LBP as one homogenous condition rather than as heterogeneous groups (Hancock, Herbert, & Maher, 2009 ).
The treatment-based classification (TBC) is one method of classifying the LBP by attempting to classify people who may preferentially respond to the following interventions: (a) direction-specific exercises, (b) manipulation, (c) stabilization, and (d) traction (Delitto, Erhard, & Bowling, 1995; Hebert, Koppenhaver, Fritz, & Parent, 2008) . Studies have shown the treatment based on TBC to be reliable (Fritz, Brennan, Clifford, Hunter, & Thackeray, 2006; Fritz & George, 2000; Heiss et al., 2004; Kiesel, Underwood, Mattacola, Nitz, & Malone, 2007) and valid Fritz, Delitto, & Erhard, 2003) . Despite the promising results in improving outcomes, the evidence for TBC is still limited.
It is still not clear to identify patients who are more likely to develop chronic disability after an acute episode of LBP. Previous works have shown that patient characteristics, clinical examination findings, and imaging studies are poor factors to predict chronic disability from LBP (Carragee, Alamin, Miller, & Carragee, 2005; Fritz & George, 2002) . Fear of movement (Asmundson, Norton, & Vlaeyen, 2004) , centralization phenomenon (CP) (Werneke & Hart, 2001 , and expectations about recovery (Myers et al., 2008) have been identified to prognose the development of chronic pain from acute episode of LBP. The Cochrane Back Review Group suggested that additional diagnostic and prognostic studies are needed to identify natural courses of patients with LBP (Bouter, Pennick, & Bombardier, 2003) .
No studies till date have investigated the relationship between prognostic factors and development of chronic pain and disability in a heterogeneous subgroup of LBP to the best of our knowledge.
Therefore, we hypothesized that investigating the relationship will contribute to the existing literature. Our first objective was to evaluate the outcome of different groups who are matched to receive a specific treatment, and our secondary purpose was to evaluate if certain prognostic factors (age, gender, fear avoidance, expectations about recovery, CP, baseline pain, and disability) could predict pain and disability at 6 months.
| METHODS
The study design was a quasi-experimental design that did not permit for randomization and therapist blinding because of its interactive nature. Patients who met the following criteria were recruited for the study: (a) more than 18 years of age, (b) first experience of LBP with or without leg pain, and (c) pain that has lasted for less than 6 weeks. Patients with the following criteria were excluded: (a) known tumour, (b) fracture, (c) infection, (d) osteoporosis, (e) pregnancy, (f) spondylolisthesis (Grade 2 or more), (g) serious co-morbidity, (h) previous lumbar spinal surgery within 1 year, and (i) any other red flags to physiotherapy.
| PROCEDURE
Previous work has shown that a minimum sample of 50 participants is required for stability estimates and regression analyses (Kleinbaum, Kupper, Muller, & Nizam, 1997) . We decided to recruit 65 participants per group to allow for patient dropout. The patients were recruited from a premier medical college government hospital and two government rehabilitation set-ups. In two of the three set-ups, physicians served as the first-contact health provider. Informed consent was obtained from all the participants, and the procedure was approved by the institutional ethics committee. We used the Fritz et al. (2007) classification system, which directs decision-making by allocating the patients in to (a) direction-specific exercises, (b) manipulation, (c) stabilization, and (d) traction as per the signs and symptoms that the patients exhibit. All patients who reported for the management of acute LBP were continuously enrolled and underwent a standardized history taking wherein demographic details were recorded and screened for eligibility. The first-contact health-care provider made a complete physical assessment and neurological examination. Those patients who fulfilled the inclusion and exclusion criteria were referred to receive either medical management or physiotherapy. When physiotherapist (PT) served as the first-hand practitioner, the presence of "red flags" was watched for and the patients were referred to a medical practitioner in case of any suspicion.
All the PTs who were involved in assessment and treatment as per the TBC attended a session prior to the study, where they discussed the assessment and treatment procedures. Every centre had a minimum number of three qualified PTs involved in the assessment and treatment process. Eleven PTs with extensive musculoskeletal clinical experience provided assessment and treatment as per the TBC. All PTs had a postgraduate degree in musculoskeletal physiotherapy with training in manual therapy techniques. A minimum of any two PTs from any set-up was involved in the examination and classification, and the decision was arrived by unanimous consensus. Where there was a disparity, the opinion of other PT was invited and consensus achieved. In case if the consensus was still not achieved, the patients were referred to other PTs not involved in the study. We, however, did not consider the data from this group.
Group 1 participants received pain medicines, simple home exercises, ergonomic advice, and advice to resume normal activity. Only four patients were prescribed medicines beyond the third week, and none were prescribed medicines beyond the fourth week. The patients referred for physiotherapy were classified into various subgroups: direction-specific exercises (Group 2), manipulation (Group 3), stabilization exercises (Group 4), and traction (Group 5) ( Table 1 The amount of pain that a patient felt as per their perception of the current state was subjectively estimated by marking their pain level on an 11-point 0-to-10 Numerical Rating Scale (NRS), with 0 corresponding to no pain intensity and 10 to maximum pain intensity. This scale has been found to have acceptable ranges of reliability (Roach, Brown, Dunigan, Kusek, & Walas, 1997) .
| Oswestry Disability Index
The Oswestry Disability Index (ODI) is a 10-item questionnaire where each item is scored from 0 to 5. The final score was transformed into a percentage score. We used a modified version where the section on employment/homemaking ability was used in place of the sex life. This modified version of the ODI has been found to have high reliability (intraclass correlation coefficient = 0.90) and responsiveness (Roland & Fairbank, 2000) .
| Fear Avoidance Behaviour Questionnaire
The Fear Avoidance Behaviour Questionnaire (FABQ) evaluates the beliefs of the patients' with LBP and quantifies the patients' fear of pain that results in avoidance of physical activity (Fritz & George, 2002; Waddell, Newton, Henderson, Somerville, & Main, 1993) .
Within the FABQ, two subscales exist, a seven-item Work Subscale (score range, 0-42) and a four-item Physical Activity Subscale (score range, 0-24). FABQ has been found to be reliable (Jacob, Baras, Zeev, & Epstein, 2001; Pfingsten, Kroner-Herwig, Leibing, Kronshage, & Hildebrandt, 2000; Staerkle et al., 2004 ) and valid (Fritz & George, 2002; Fritz, George, & Delitto, 2001; Staerkle et al., 2004) .
| Centralization phenomenon
In order for a patient to qualify for experiencing CP, a patient should report a change in the type, intensity, and location of the symptoms (being abolished, located more proximal, or located more medial to the midline) on lumbar movement testing (single and repeated lumbar flexion and extension movements) during the first evaluation (George, Bialosky, & Donald, 2005) . Those patients who reported symptoms that was increasing or decreasing in intensity, without a change in anatomical location of symptoms, were noted as not experiencing CP.
Directional preference, on the other hand, refers to the condition where movement in one direction improves pain or range of motion.
Though patients who demonstrate CP are considered to have a directional preference, the reverse is not true. All patients classified in this report demonstrated a directional preference to flexion or extension exercises on physical examination. The presence and absence of CP were noted.
| Expectations from recovery
We used the question "on a scale from 0 to 10, with 0 being no improvement and 10 being complete recovery, how much improvement do you expect in six weeks?" (Myers et al., 2008) . During the data collection, we noticed that some of the participants preferred to answer "not sure" to this question. Hence, with the consensus of all the authors, an additional option of "not sure" was added.
| DATA ANALYSIS
The data collected were analysed using SPSS 16.0 (IBM Corp., Armonk, NY). Repeated measures ANOVA and paired t test were used to analyse the dependent variables when the LBP was viewed as homogenous and heterogeneous conditions, respectively. Multiple linear regression analysis was used to predict measures of disability and pain intensity at follow-up (6 months). For the purposes of data analysis, patients were classified into age categories of 18-30, 30-50, and 51-70. Gender was dichotomized into males and females.
| RESULTS
Out of the 542 consecutive patients screened for eligibility, 22
patients were referred for further consultation and 127 patients were excluded due to previous experience of back pain for which consultation was sought. Forty patients were deemed ineligible due to symptom duration, 18 patients did not consent for the study, and 10
were excluded for other reasons. Sixty-five patients per group were allocated as per the classification already explained. Eighteen patients were transferred from one group to another during the course of study (data excluded for analysis), and 40 patients were lost during follow-up (Figure 1 ). The overall patient demographics and outcomes are presented in Table 2 . The baseline and follow-up variables as per subgroup classification are presented in Tables 3A and 3B. A one-way ANOVA showed that the groups did not differ in baseline measures. The results of the paired t test showed that all the subgroups improved with the interventions provided, and this change in outcomes was maintained till follow-up (p < 0.05) (Table 4) , and when the pooled data (considering as one homogeneous group) were analysed using repeated measures ANOVA, the results showed improvement with time, which was not qualified by time and group interaction (Table 5) . Further, there was no difference between the groups (p > 0.05).
The results of multiple regressions to predict ODI and NRS at follow-up are presented in Tables 6A (homogenous) and 6B (heterogeneous). The variables that added to this prediction are presented in Table 6C (subgroups). Regression analysis showed that no factors were able to prognose significantly the development of chronic pain.
Baseline pain may predict the persistence of pain at follow-up in a small proportion of people (B = 0.289, SE = 0.093, β = −0.200, t = 3.113, p = 0.002).
| DISCUSSION
The overall results of the study showed that when non-specific LBP was classified and treated as heterogeneous subgroups of LBP based on the signs and symptoms that the patients' exhibited, the interventions were effective in reducing pain and disability (p < 0.05) and this improvement was maintained till 6 months (p < 0.05). The group treated by physicians without referral to any physiotherapy treatment produced similar results that were maintained until follow-up.
The results of our study are in accordance with previous works that showed that the treatment based on a classification approach where the patients are classified to receive either one of the four treatment approaches (manipulation, stabilization, specific exercise, or traction) produces better outcomes (Childs et al., 2004; Delitto, Cibulka, Erhard, Bowling, & Tenhula, 1993; Erhard, Delitto, & Cibulka, 1994; Fritz et al., 2003) . However, subtle differences between this study and other works exist. In the Fritz et al. (2003) When all the data were pooled together and analysed as relative homogenous groups of non-specific LBP using repeated measures ANOVA, the results showed improvement with time, which was not qualified by time and group interaction indicating spontaneous LBP recovery, and the chosen interventions had no effect on the outcomes. Literature has shown that 70% of acute LBP cases resolve on their own even in the absence of treatment (Grotle et al., 2005; Hagen, Hilde, Jamtvedt, & Winnem, 2002; Rathmell, 2008) . Though no previous study has compared one subgroup of TBC against another subgroup, it is unclear if such comparisons can be justified. This is attributed to the fact that all the related samples have different characteristics and were classified into various subgroups based on their examination findings and specific inclusion criteria. One reason why the groups did not show group interaction may be hypothesized to the reason that we stuck to the original subgroup interventions to which the patients were assigned for the entire duration of 4 weeks.
Based on this result, we recommend that the treatments may be modified once the association between signs and symptoms and subgrouping becomes less stable. This difference may also be attributed to the statistical tool used, as paired t test has the probability of increasing a Type I error by approximately 5% when used every time and running two tests on the same data increases the error margin by 10%.
We used the reported pain and disability at 6 months to evaluate if the patients have resolved their symptoms or have developed chronic LBP. We defined those patients reporting ≥3/10 on NRS as having developed chronic pain (Traeger et al., 2015) ; patients who report "very mild" pain (1-2/10) consider themselves to have recovered (Hush et al., 2009) . Previous works have shown that the ODI of the patients with and without a disability is 22.07 and 11.88, respectively (Tonosu et al., 2012) , with a score of ≤20% denoting no disability (Fairbank, 2000) . The overall pain and ODI score at the end of 6 months in this study was 2.8 and 18.85, respectively. Literature When analysed as heterogeneous subgroups, Groups 2, 3, and 4
reported a pain score of marginally above 3 without an increase in disability scores. These groups were treated with aggressive treatments such as manipulation or other active treatment strategies. The group who were treated with direction-specific exercises might have felt transient pain during everyday physical movements and postures adopted. The patients might be wary of these somatic symptoms (Schäfer et al., 2017) , and this might have added further nociceptive input resulting in augmentation of pain. It is quite plausible that persons in Groups 1 and 5 who were treated mainly passively might be convinced that not being involved in an active intervention will improve pain and disability by allowing injuries to heal. It is worthwhile adding clinical examinations such as measuring pressure pain threshold and hypersensitivity to the existing TBC system to recognize those patients who may not be able to tolerate the load of intervention.
The results are similar to previous work that showed no consistent treatment effect at follow-up with direction-specific exercises (Paatelma et al., 2008) and extension-oriented treatment (Browder et al., 2007) . A systematic review by Surkitt, Ford, Hahne, Pizzari, and McMeeken (2012) concluded that direction-specific exercises show mixed responses at short and intermediate follow-up. Studies show that spinal manipulative therapy is effective in the short term (Bronfort, Haas, Evans, & Bouter, 2004) , and the Cochrane review has reported that spinal manual therapy is no more effective than other treatment (Rubinstein, Terwee, Assendelft, de Boer, & van Tulder, 2012) . Further, a previous work has shown no differences in outcome between a subgroup of patients with LBP who responded positively and negatively to a clinical prediction rule for manual therapy (Hancock, Maher, Latimer, Herbert, & McAuley, 2008) . Similarly, Cochrane and systematic reviews Saragiotto et al., 2016; Smith, Littlewood, May, 2014) Group 1 (n = 55) 31m, 24f
Group 2 (n = 52) 32m, 20f
Group 3 (n = 54) 31m, 23f
Group 4 (n = 52) 31m, 21f
Group 5 (n = 54) 29m, 25f included in one "suboptimal" group when symptoms overlapped between two or more subgroups (de Oliveira et al., 2017; Stanton et al., 2011) . A previous work has shown that further refinement is required for TBC (Henry, Fritz, Trombley, & Bunn, 2012) . Considering this dilemma in the grouping, we propose that the patients who show overlapping may be treated with all relevant interventions that are most likely to benefit them. As the patient's symptoms resolve or become stronger, patients may be subgrouped under an appropriate classification or prescribed general exercises. This may also explain why patients classified in Groups 1 and 5 showed pain levels less than 3 on the NRS at follow-up. This is despite the fact that Cochrane reviews found no evidence for traction (Wegner et al., 2013) . The results of the review might have been influenced by the fact that they had included studies that satisfied non-specific inclusion criteria for traction. Further, we had used supine or prone traction position as per requirements (Ganesh et al., 2015) . The framework to classify traction subgroup is rather simple, and the first-contact health providers might have classified those patients without clear mechanical symptoms to receive physician care leading to clear management strategies.
The results of our study showed that when the prediction factors predicted a small percentage of the population who may develop chronic pain (R 2 = 0.05, adjusted R 2 = 0.02).
Previous works have shown that baseline pain prognoses longterm pain and disability (Grotle, Foster, Dunn, & Croft, 2010; Mallen, Peat, Thomas, Dunn, & Croft, 2007) . Campbell, Foster, Thomas, and Dunn (2013) reported that baseline pain can predict chronic pain in a 5-year follow-up. This is attributed to the autocorrelation that persons with high baseline pain intensity have for developing subsequent pain (Mallen et al., 2007) . However, our study predicts that baseline pain can prognose only a small portion of people to develop chronic pain. Other works have shown that pain levels alone may not predict chronicity, a result supported by a systematic review (Pengel, Herbert, Maher, & Refshauge, 2003) . Alternatively, some work suggests subacute measures of pain to better correlate with long-term pain and disability (Wand, McAuley, Marston, & De Souza, 2009 ).
The results of our study are in contrast to the results of George et al. (2005) study that reported CP to predict disability and pain at 6 months and fear avoidance beliefs to predict work related at 6 months. The sample population in our study reported pain at follow-up without any corresponding increase in disability. This may be because pain and work are a complex perceptive subjective experience associated with social and cultural factors (Campbell & Edwards, 2012) . Madan, Reading, Palmer, and Coggon (2008) observed that the prevalence of back, neck, and arm pain was substantially higher in the U.K. counterparts compared with Indian workers for similar kind of work. This study had collected data from three different set-ups for recruiting people belonging to different geographical units. One set-up had received more numbers of patients who were involved in agriculture-related manual works. Literature has shown that those persons who are involved in manual jobs do not avoid such activities due to the seasonal nature of their work (Ganesh, Chhabra, & Kumari, 2016) . We presume any emotional reaction to fear and anxiety to be culture specific that may not be extrapolated. Further, our study population had low baseline fear avoidance scores. It has been shown that low baseline catastrophizing levels result in nonprognostic findings.
Further, another work has shown that fear avoidance in acute LBP is not predictive of chronicity (Wertli, Rasmussen-Barr, Weiser, Bachmann, & Brunner, 2014) .
Previous works by Ramond et al. (2011) and Myers et al. (2008) had predicted that higher general expectations for recovery are associated with greater functional improvement. They had hypothesized patients' self-awareness, reporting bias, or compliance to treatment as possible reasons for this association. However, the comparisons were made between usual care and patient's choices between three complementary and alternative medical therapies in that study.
Forty-two of 267 (15.73%) of our study population had chosen "not sure" as an option. Apart from this, the selection of treatment interventions was based on the signs and symptoms that the patients displayed. This could have affected the way how the patients perceived their recovery could be.
There are many limitations to this study. As many as 11 PTs from three different centres were involved in the assessment and management of patients. The probabilities of some degree of bias towards or against the classification decision-making associated with the TBC system cannot be entirely ruled out considering the complex clinical presentation of patients with LBP (Henry et al., 2012) . Other limitations are that we did not consider the geographic location, education, employment, socio-economic status, location and severity of pain, and physical activity status of the study population. We did not study the central and peripheral sensitization of the study participants. Future studies need to analyse the effect of psychological factors such as fear and disability beliefs, somatization, and depressive symptoms on the development of chronicity in acute LBP.
| IMPLICATIONS FOR PHYSIOTHERAPY PRACTICE
Patients with acute LBP may resolve their symptoms with simple treatments such as regular analgesics and advice. The TBC method offers a platform to improve clinical outcomes. Further refinements may be necessary to optimize the TBC subgroup placement to maximize the treatment outcomes. As pain at the time of reporting may predict long-term pain and disability in a small fraction of the sample variance, pain relief should be considered an important goal in the acute stage to halt the development of chronic pain and disability.
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